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rabbit knee, with virtually no damage to other major joint structures,
particularly the extensor mechanism. The preliminary histological results
support this technique as a surgical insult modality for modeling OA
development associated with cumulative abnormal contact stress.
Figure: Histological results. Note: solid squares and bars indicate the
medians and upper/lower quartiles for the control and ACLT data sets.
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Purpose: Symptomatic OA can be deﬁned as the end-stage failure of
load-bearing synovial joints at the organ level. For a knee injury, an
asymptomatic lag phase between the injury and the clinical presentation
of OA can last 10 to 20 years, which means that typical patients are seen
only after extensive and irreversible damage has already occurred. Our
hypothesis is that substantial changes to the cartilage and subchondral
bone occur early after a joint injury. The purpose of this study was to
use a newly developed non-invasive mouse model of knee joint injury
to identify the changes to subchondral bone that occur early after joint
injury.
Methods:Mouse joint injuries were induced in anesthetized mice using a
custom tibial compression jig mounted in a Bose Enduratec instrument.
Mouse tibiae were loaded to 10–12 N at a rate of 1mm/sec, causing
anterior translation of the tibia relative to the distal femur and injuring
the soft tissues of the knee (Figure 1). Mice were euthanized at 1, 3,
7, 14, 28, and 56 days after knee injury, and compared to uninjured
control mice (n =6 per group). Injured and uninjured knees were imaged
using micro-computed tomography (SCANCO mCT35), and the volume of
the trabecular bone analyzed at several locations including the femoral
epiphysis.
Results: Joints were consistently injured at approximately 10–12 N, with
very little variation in the force required for injury. All mice survived
the joint injury well, with no apparent change in activity levels or
obvious signs of discomfort. Analysis of the trabecular bone volume
at the femoral epiphysis and proximal tibial epiphysis showed a rapid
and unexpectedly large loss of trabecular bone after injury, which was
readily detectable at day 3 and reached a maximum loss of >40% BV/TV
(bone volume/total volume) at day 7. This was followed by a period of
partial recovery of bone volume. A more mild but still signiﬁcant loss
of trabecular bone volume was observed in the uninjured contralateral
limbs, which indicates a systemic response to the injury (Figure 2). There
was very little variation in the extent of injury between mice of the same
group, indicating these observations are highly reproducible.
Conclusions: The immediate and signiﬁcant loss of trabecular bone
volume following a relatively mild non-invasive joint injury is a novel
observation. Since OA is initiated at the molecular and cellular level
shortly after injury occurs, the optimal timeframe for therapeutic
intervention may also be shortly after the joint injury. A more thorough
characterization of the early changes in an injured joint will enable
the future design of more accurate OA biomarkers and more effective
therapeutic intervention strategies.
Fig. 1.
Fig. 2.
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Purpose: There is a well recognized need for a translational model of
acute joint injury and early osteoarthritis (OA). Using horses as an acute
injury model has a number of advantages. Athletic stresses on the joint
are similar in humans and horses and the resulting OA lesions also
are similar. The purpose of this study was to develop a non-terminal
equine model that demonstrated clinical and morphological evidence of
the onset and progression of OA. We hypothesized that creation of an
osteochondral (OC) injury in the metacarpophalangeal (MCP) joint of the
horse would result in clinical, radiographic, arthroscopic, and histologic
changes characteristic of early OA.
Methods: Twenty-two clinically and radiographically normal age- and
sex-matched Quarter Horses were randomly divided into 1 of 2 groups:
(1) horses (n =11) that had an OC fragment created arthroscopically on
the proximal dorsomedial aspect of the ﬁrst phalanx in one MCP joint
and a sham operation in the contralateral joint at week 0; and (2)
unoperated exercise control horses (n = 11). All horses were exercised on
a high-speed treadmill 5 days/week from week 2 to week 16. At week
16, OC fragments were arthroscopically removed and small synovial
and cartilage biopsies were taken from OC injured and sham joints.
Every 2 weeks throughout the study, force plate analysis, joint range
of motion, and effusion scores were recorded on all horses and joint
ﬂuid, serum and urine were collected for future biomarker analyses. A
repeated measure ANOVA with Tukey’s for multiple comparison was
used for analysis of clinical data. Week 0 and 16 radiographs (all horses)
and arthroscopic videos (OC injured and sham joints) were blinded and
graded for OA changes. Synovial membrane biopsies obtained from all
OC injured joints at weeks 0 and 16 and from sham joints at weeks 0
(n =5) and 16 (n =11) were blinded and graded histologically, as were
articular cartilage samples obtained from the third metacarpal bone
(opposite OC fragment) at week 16 in OC injured (n =11) and sham (n=6)
joints. All scoring systems except that used for cartilage were analyzed
